delinquency and victimization were most strongly related to gun carrying, while perceived peer delinquency (antisocial friends) was most strongly related to carrying a knife. Better academic performance was associated with a reduced likelihood of carrying a gun and knife, while feeling secure correlated with a reduced likelihood of gun carrying only. Psychopathic-like features were related to a higher likelihood of weapon carrying, even after adjusting for other risk factors. The findings of the study suggest that adolescents carrying a weapon have a large cluster of problems in their lives, which may vary based on the type of weapon carried. Furthermore, psychopathic-like features strongly relate to a higher risk of carrying a weapon.
Introduction
Weapon carrying among adolescents is a major concern, as it increases the risk of violence and potential for physical injury or death [1, 2] . The bringing of weapons to school is especially alarming, as demonstrated by the violent incidents on school grounds in several countries in recent years. In the 2011 report of the US youth risk behaviour surveillance system, 16.6 % of high school students reported having carried some type of weapon, such as gun, knife or club, in the past month, with 5.1 % reporting having carried a gun in that period [3] . The literature of weapon carrying among European adolescents is scant. In the few European studies, the prevalence of weapon carrying in the preceding 30 days has been lower than in US studies ranging from 5.9 to 10.4 % [4] [5] [6] . To date, very little data of the juvenile weapon carrying in Finland exist [7] , and no earlier studies Abstract We investigated the prevalence of juvenile weapon carrying and psychosocial and personality-related risk factors for carrying different types of weapons in a nationally representative, population-based sample of Finnish adolescents. Specifically, we aimed to investigate psychopathic-like personality features as a risk factor for weapon carrying. The participants were 15-16-year-old adolescents from the Finnish self-report delinquency study (n = 4855). Four different groups were formed based on self-reported weapon carrying: no weapon carrying, carrying knife, gun or other weapon. The associations between psychosocial factors, psychopathic-like features and weapon carrying were examined with multinomial logistic regression analysis. 9 % of the participants had carried a weapon in the past 12 months. Adolescents with a history of delinquency, victimization and antisocial friends were more likely to carry weapons in general; however, Electronic supplementary material The online version of this article (doi:10.1007/s00787-015-0724-2) contains supplementary material, which is available to authorized users.
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based on a nationally representative sample have been carried out. There is major concern about juvenile weapon carrying in Finland for several reasons. Not least because two major school shootings have taken place in Finland (in 2007 and 2008) . These two massacres represent only the most visible form of school violence, as individual killings and near-fatal stabbings have also taken place in Finnish schools [8] . Guns are also involved in adolescent suicides. Finnish adolescent suicide rate is among the highest in the Organization for Economic Cooperation and Development (OECD) countries [9] , and the most common method of suicide among male adolescents is shooting (49 %) [10, 11] .
Prior research indicates that adolescents who carry a weapon are likely to be male [4, 12] and have a history of delinquent acts, such as peer misbehaviour, drug use and fighting [13] [14] [15] . Other risk factors include a lack of strong parental supervision and guardianship [12] , lower levels of family attachment [16, 17] , previous victimization [18] [19] [20] , fear [21] , living in unsafe surroundings and witnessing violence [22, 23] and poor academic performance [22] . Even though previous studies have established risk factors for weapon carrying among youths, many of the studies have only included US samples. It is therefore unclear if risk factors for juvenile weapon carrying are similar in other countries, especially in less studied European countries. In addition, very few studies have made the effort to distinguish adolescents according to the type of weapon they carry [21, 24, 25] . Those carrying guns and those carrying other weapons may be two different kinds of adolescents [25] . While carrying knives can lead to injuries if the weapon is used, the violent act is often slow and potentially preventable (low level of violence), whereas carrying a gun potentially leads to more instant and lethal violence [25] . Many otherwise law-abiding adolescents may get involved with a low level of violence at some point of their lives but never allow themselves to be intervened in more deadly violence (carrying and using guns) [25] . Thus, it remains uncertain whether different risk factors are differently related to carrying a gun compared to carrying other weapons.
Personality features as risk factors for adolescent weapon carrying have received very little attention in previous studies; yet, personality may predispose to delinquent behaviour when combined with other risk factors [26] . Psychopathy is a form of personality disorder that strongly associates with particularly violent, criminal behaviour [27] . The construct of psychopathy refers to a constellation of interpersonal (e.g. glibness, egocentricity, manipulativeness), affective (e.g. lack of empathy or guilt, shallow emotions) and behavioural (e.g. impulsivity, irresponsibility, persistent violation of societal norms) features [28] . Prior studies suggest that adolescents with psychopathic-like features have an early on-start for criminal activities and they commit more violent and nonviolent crimes [29] [30] [31] . Adolescents involved in delinquent acts are generally more likely to carry weapons than nondelinquent adolescents [32] . Although both psychopathic-like features and weapon carrying have been shown to relate to violent behaviour, the association between psychopathic-like traits and weapon carrying in adolescents has remained unexplored. We are aware of no previous studies investigating the relationship between psychopathic-like features and weapon carrying among adolescents. Better understanding of both psychosocial and personality-related risk factors associated with weapon carrying should aid in prevention efforts to reduce serious youth violence.
The aim of the present study was to examine selfreported weapon carrying among Finnish adolescents. Our research addressed the following questions: (1) 
Method

Procedure and sample
The data were collected as part of the Finnish self-report delinquency study , which is a series of nationally representative self-report surveys of juvenile delinquency. The survey covers a wide variety of questions related to delinquency and a set of background factors including both individual and family level variables as well as personality features. The FSRD-2012 was conducted randomly in 51 municipal comprehensive schools in 2012. Classifications criteria consisted geographical area and community residential density. Of the targeted students (n = 6089), 80 % (n = 4855, boys 2378, girls 2477) completed the questionnaire, which was anonymous and done via computer during a regular class supervised by a trained teacher. Reasons for non-response were an absence for personal reasons (e.g. illness, athletic meets, special needs education, family vacation or truancy) and a poor net connection randomly occurring in some school. In accordance with the regulations of the Finnish advisory board of research integrity, the parents' ethnical approval was not required for the study. A more detailed description of the survey system, procedure and sampling is presented elsewhere [33, 34] .
Measures
Weapon carrying was assessed with the following survey item: "Have you carried a weapon or an object you intended as a weapon, such as knife, chain or gun, in the past 12 months? (Do not consider carrying or using a weapon for the purpose of hunting or hobby such as shooting or archery sports)" (yes/no). If the participant reported having carried a weapon, then additional questions concerning the type of weapon were asked with response options: (1) knife, pocket knife or other edged weapon, (2) gun (firearm) or (3) other object you intended as a weapon. The response option "other object you intended as a weapon" was further itemized with a question of "What object?", and the respondent was asked to fill in the name of the object that he/she intended as a weapon. The motivations for carrying a weapon (response options: "self-protection", "intention to use the weapon against someone" or "other reason") and if the weapon had been taken to school (yes/no) were also asked.
Based on previous studies [12, 13, 16, 18, 21, 22] of the risk factors for juvenile weapon carrying, six predictor variables were formed as described below. Table 1 presents the specific items included in the predictor variables in more detail.
Delinquency
The participants reported whether they had committed different types of prohibited or criminal acts in the past 12 months (e.g. burglary, fighting, using drugs). A sum variable of seven dichotomous (yes/no) items was formed by adding up the responses (Cronbach's α = 0.73).
Victimization
The participants were asked about different types of victimization (e.g. bullying, physical and sexual abuse). A sum variable of six dichotomous (yes/no) questions was formed by adding up the responses (Cronbach's α = 0.64).
Perceived peer delinquency
Participants were asked how many of their friends had engaged in a variety of delinquent acts (shoplifting, using drugs, fighting) on a 3-point scale: 0 = none, 1 = one, 2 = more than one. One sum variable reflecting the circle of friends with antisocial behaviour was formed by summing the responses (Cronbach's α = 0.81).
Family functioning
The survey included 11 questions measuring parental supervision, parent-child communication and the quality of the parent-child relationship. Answers were given on a five-point scale from 1 ("never") to 5 ("very often"), and four of the questions were reverse coded. One sum variable was formed by summing the responses (Cronbach's α = 0.76). Higher score indicated better family functioning.
Academic performance
A sum variable of academic performance was formed by adding up self-reported grades (4-10) in Mathematics, Finnish and literature and English (Cronbach's α = 0.80).
Sense of security
The participants were asked six questions about how safe they feel in different situations, for example, in the town centre in the evening or on the way to school or at home. Answers were given on a four-point scale from 1 ("very unsafe") to 4 ("very safe"). One sum variable reflecting the sense of security was formed by summing the responses (Cronbach's α = 0.83).
The antisocial process screening device-self-report (apsd-sr)
The APSD-SR is a 20-item behaviour-rating scale derived from the measure of adult psychopathy, the Psychopathy Checklist [PCL-R, 28], and it was developed to measure early manifestations of the traits associated with psychopathy [35] . Although the APSD is a relatively brief measure, it is one of the most extensively utilized and tested measure of the psychopathic features in children and adolescents [36] . The ASPD-SR is a self-report version for youth aged 10-18 years, and it is based on the initial APSD that was developed to be completed by a parent and a teacher of a child aged 6-13 years. Each item on the APSD-SR is scored as follows: 0 = not at all true, 1 = sometimes true and 2 = definitely true. The factorial validity of the instrument was described, and a 3-factor model was found to best fit the data from Finnish adolescents: an 8-item narcissism, a 5-item impulsivity and a 4-item callous-unemotional subfactor [34] . A more detailed description of the factor analyses is given elsewhere [34] . A total score of APSD-SR can be obtained by summing all the item scores. Neither explicit cut-offs of total score of APSD-SR nor of parent or teacher version of APSD exists for differentiating adolescents with elevated levels of psychopathic-like features from those with low levels or absence of these features. Furthermore, current empirical evidence suggests that psychopathy is In your own house better understood as a continuum along which every youth is disposed, i.e. psychopathy is conceptualized as a dimensional construct rather than a taxon [37] . Therefore, in the present study, the APSD-SR total score was used as a continuous measure to reflect psychopathic-like features.
Statistical analyses
Descriptive analysis was used to determine the prevalence of and motivation for weapon carrying. A multinomial logistic regression analysis was used to examine associations between weapon carrying and each of the predictor variables described previously. The results for weapon carrying in the past 12 months were coded into four groups (0 = no weapon carried (comparison group), 1 = knife, 2 = gun, 3 = other kind of weapon). The APSD-SR total scores were computed into standardized Z-scores (mean = 0, SD = 1) for the multinomial regression analysis. We first assessed the bivariate associations for the predictors by running separate models for each, adjusted for age and gender. The associations between APSD-SR total scores and weapon carrying were then examined more closely by adjusting for all other predictor variables, first separately and then entered simultaneously and therefore controlled for in the analysis. The data were analysed using IBM SPSS version 19 and Stata version 12.1 (Stata Corp, Texas). Appropriate sample weights were used in all analyses to ensure that the sample was representative of Finnish youths [34] .
Results
Of the 4855 adolescents studied, 439 (9 %, (mean age = 15.3 years, SD 1.1) had carried a weapon in the past 12 months, of whom 179 had taken the weapon to school. The majority of the adolescents who armed themselves were male (n = 307, 70 %) and of Finnish origin (n = 425, 97 %). Of all weapon carriers, 341 had carried a knife, pocket knife or other edged weapon, 25 had a gun (firearm) and 73 had other object intended as a weapon (majority of these were clubs, chains, knuckledusters, pepper sprays and air pressure functioning weapons). Regarding the motivations for carrying a weapon, the intention to use the weapon against someone was more common among adolescents carrying a gun than among adolescents carrying other weapons [gun: 36 %, knife: 4 %, other kind of weapon: 25 %, χ 2 (2) = 50.43; p < 0.001, respectively], whereas adolescents carrying a knife armed themselves for self-protection more often than adolescents carrying a gun or other kind of weapon [knife: 48 %, gun: 26 %, other kind of weapon: 37 %, χ 2 (2) = 7.53; p < 0.05, respectively].
The descriptive statistics of the predictor variables are presented in Table 2 . Delinquency, victimization and perceived peer delinquency were associated with higher odds ratios for carrying any type of weapon (adjusted for age and gender, Table 3 ). Better family functioning was related to a lower likelihood of carrying any type of weapon. Having good school grades was related to a lower likelihood of carrying a gun or a knife and feeling secure to a lower likelihood of carrying a gun.
A higher APSD-SR total score was associated with higher odds ratios for carrying any type of weapon, most strongly for carrying a gun ( Table 4 ). The association between APSD-SR total scores and weapon carrying remained significant, even after adjusting for other predictor measures separately, and when all other predictor variables were added simultaneously in the multivariate model. However, the magnitude of the relationship between APSD-SR total scores and weapon carrying (as reflected in the odds ratios) attenuated for most of the predictor measures when they were added altogether in the multivariate model.
Discussion
The present population-based study found that overall 9 % of Finnish adolescents had carried a weapon during the past year. Adolescents with a history of delinquency, victimization and antisocial friends were more likely to have carried a weapon, whereas better family functioning and academic performance were associated with a lower likelihood of weapon carrying. Adolescents with psychopathic-like features were more likely to carry a weapon, even after controlling for other risk factors. Delinquency, victimization and psychopathic-like features were most strongly associated with gun carrying, whereas perceived peer delinquency (antisocial friends) most strongly correlated with carrying a knife. The prevalence of carrying a weapon in Finnish adolescents based on the present study results is in line with previous research in other European countries [4, 5] . In the present study, half of the weapon carriers had brought the weapon to school. The result is surprising since according to the Finnish legislation it is prohibited in public places to possess any object or material, use of which could lead to a severe injury of a person. These objects or materials include among others: guns, air guns, knives, blades, chains, knuckledusters, bats, clubs, corrosive sprays or sprays that could injury or paralyse a person. This same legislation concerns schools also. Regarding the type of weapon, carrying a knife was common while carrying a gun was not (the overall prevalence was 0.5 %). We found that self-protection was the primary motivation for carrying a knife, while among adolescents arming themselves with a gun, the intention to use the weapon against someone was more common than a desire for selfprotection. This was surprising since self-protection has previously been reported as the primary motivation for carrying a weapon in general [38] [39] [40] . Our results suggest that the motivations for carrying a gun compared to other weapons may be different, with gun carrying associated with more violent intentions.
The present study showed that risk factors for carrying weapons in general among Finnish adolescents were similar to those reported in previous studies [13, 14, 18] , in terms of delinquency, victimization and perceived peer delinquency. In accordance with other studies, better family functioning and academic performance were factors that reduced the likelihood of weapon carrying [12, 16] . One limitation of prior research is that the measure of weapon carrying has mainly concerned either weapons in general or only guns. Very few studies have separated gun carrying from carrying other weapons while evaluating the risk factors for carrying a weapon [21, 24, 25] .
One of the few studies separating gun carrying from carrying other weapons examined bringing weapons to school among Israeli students in grades 7 to 11 and found that victimization, fear and lower socio-economic status (SES) were associated with carrying weapons in general to school [21] . However, victimization and fear were most strongly associated with carrying a gun and lower SES to carrying a knife. Another study by DuRant et al. [24] reported that adolescents (6th to 8th grade students) who carried a gun to school had some similar characteristics (male gender, smoking and alcohol use) compared to those who carried other weapons to school, but differences also appeared; for instance, victimization, fighting and suicidal plans were only related to carrying other weapons, not to carrying a gun. Cao, Zhang and He [25] found that among 12-18-year-old adolescents fighting, peer's carrying guns and gender were associated with both carrying a gun and other weapons to school. Factors such as other's drug use, gangs at school, skipping school, perception and age were associated with carrying other weapons to school but not with carrying a gun to school. The three aforementioned studies have some limitations as they only concern carrying weapons on school property and examine a limited number of factors contributing to weapon carrying.
The present study investigated a wider range of individual-, family, peer-and school-level factors in juvenile weapon carrying, while distinguishing between weapon types, than the above-mentioned studies. We observed that although some of the characteristics of adolescents who carry different types of weapons were similar (e.g. history of delinquent behaviour, victimization, antisocial friends, psychopathic-like features), differences also appeared; that is, better academic performance reduced the likelihood of carrying a gun and knife but had no effect on the probability of carrying another type of weapon, and feeling secure only reduced the likelihood of carrying a gun, while it had no effect on carrying the other types of weapon investigated here. The strongest associations were observed with gun carrying. These results support the use of the distinction between different types of weapons in further research into juvenile weapon carrying.
We found that psychopathic-like features (as measured with APSD-SR total score) were associated with a higher likelihood of carrying a weapon, particularly a gun. Even when a variety of risk factors were controlled in the analysis, this association remained significant suggesting that psychopathic-like features are strongly related to a higher risk for carrying a weapon, especially a gun. In adult samples, weapon carrying and weapon use have been found to associate with psychopathy within some [41, 42] but not all studies [43] . We found no previous reports of the association between psychopathic-like features and adolescent weapon carrying, which makes comparison with earlier results difficult. However, a study by Barlas and Egan [26] examined personality (as measured with the 'big five' model-instrument) of adolescents who armed themselves with weapons. The authors discovered that an irresponsible personality style of the adolescents was found to relate to carrying weapons. Interestingly, some adolescents with irresponsible personality style had carried weapons but had no history of other delinquent behaviour. Loeber et al. [44] reported that gun carrying was significantly associated with conduct disorder diagnosis in a clinical subsample of adolescents. However, their study did not report on the personality style or psychopathic-like features of these conduct-disordered adolescents. A significant minority of conduct-disordered adolescents score high on psychopathiclike features [45] . It is possible, therefore, that part of their result might in fact be explained by the psychopathic-like features of this population.
Our results support the view that psychopathic-like features may increase the risk of weapon carrying also in adolescents as well as in adults [41, 42] . A possible explanation for our findings is that psychopathic-like features are associated with instrumental violence, where the goal is to obtain some tangible goal or objective, such as sex, money or revenge [46] . It has been proposed that psychopathic individuals recognize the effectiveness of weapons in achieving these goals, yet they ignore the potentially grave consequences of weapon carrying and weapon use, such as more severe punishments [47, 48] . Our findings add to previous knowledge about the characteristics of adolescents carrying a weapon and thus have relevance both for identifying adolescents who are at risk of carrying and possibly using a weapon and also for planning interventions to prevent weapon carrying and use.
The findings from this study need to be interpreted in the light of some limitations. First, the data used in the analysis were based on self-reports, inherent in which is the risk of under-reporting or over-reporting. However, to reduce the motivation for misreporting, the questionnaire was completed anonymously, and participation was voluntary. In addition, there is evidence that the reliability and validity of self-reports assessing psychopathology, especially maladaptive affective styles that are not always evident for others, increase in adolescence [49] . Many studies provide support for the reliability and validity of selfreport in adolescent psychopathy research [50] [51] [52] . However, the present study is limited by the fact that we used information from only one respondent and future studies should consider using questionnaire and interview information from multiple respondents (self-report, parents or teachers, clinical interviews) when assessing psychopathic-like features in adolescents. Second, a total score of APSD-SR was used to reflect psychopathic-like features of adolescents. In the next step, the specific associations between different facets of psychopathic-like features (narcissism, impulsivity and callous-unemotional traits) and weapon carrying should be addressed. Third, the question of motivations for carrying a weapon included only three categories, and the "other reason" was not specified further. Therefore, we have no information on what the "other reasons" were (for example, if the suicidal intentions were included in this category). Fourth, the sample was age homogenous, as it was solely composed of 15-to 16-year-old adolescents; thus, the findings cannot be generalized to other age groups. Fifth, the number of adolescents who had carried a gun was small, which may limit the generalization of the results concerning gun carrying. Finally, because of the cross-sectional nature of the study, causal conclusions regarding weapon carrying and its correlates cannot be drawn.
The present results suggest that adolescents carrying a weapon have a large cluster of problems in their lives, which may vary based on the type of weapon carried. If weapon carrying is identified, a comprehensive assessment of the adolescent's psychosocial situation including a measure of psychopathic-like traits is warranted. Preventive interventions focused on the psychosocial risk factors such as victimization and promoting prosocial behaviour and concern for others in adolescents could possibly diminish weapon carrying and weapon use.
